The synthesis, spectroscopic characterization and antimicrobial activities of some unsymmetrical borole complexes of benzothiazolines having N n S donor set have been described. The resulting biologically active [ÖC 3 H 6 06(N n S)] and [ÖC 4 H 8 OÖ(N r, S)] type of complexes have been characterized by elemental analyses, molecular weight determinations and conductance measurements. Based on infrared and NMR spectral studies a tetracoordinated structure of boron has been established for all the derivatives. The possibility of potential uses of these complexes as fungicides and bactericides, have also been studied in vitro and in vivo.
INTRODUCTION
Much attention has been focussed on the fascinating chemistry of unsymmetrical borole complexes with an interesting class of N n S donor species which possesses enormous pharmacological activities. Boron complexes of bezothiazoline with N n S donor system are gaining enormous importance on account of their inherent biological potential 1 " 3 . The mechanism of sulfur toxicity has intriguied the scientifically curious ever since sulfur was found to have "pest averting" qualities. An elaborate study of the non-metal complexes with N n S donor species is because of their widespread applications in industry, agriculture and pharmacology 4 " 6 . Boron may play an active role in human brain function and eagnitive performance and provide additional evidence that boron is an essential nutrient for humans. The importance of boron as a biologically active element is also evinced by the boron compounds containing alkylating group inhibiting the development cf Walker 256 carcinosarcoma in rats but less active towards Lukemia L 2 IO and Sarcoma 180 in mice 7 . Benzothiazolines with N n S donor system have been shown to be active against viruses, protozoa, small pox and certain kind of tumors. They act as antiviral, fungicides, pesticides and even traces in medicine 8 " 10 . The focus of our present communication is on the exploration of the studies on synthetic and structural aspects cf such boron complexes.
EXPERIMENTAL Preparation of N n S Donor Benzothiazolines
The benzothiazolines LiH was prepared by the condensation of [(2-pyridinyl) methanal] with 2-mercaptoaniline in unimolar ratio in ethanol. The solution was heated under reflux for 2-3 hours. On cooling yellow crystals were separated out, which were recrystallized from the same solvent. Benzothiazolines L 2 H and L 3 H were prepared by refluxing the appropriate aldehyde with 2-mercaptoaniline in unimolar ratio in benzene. The solution was heated under reflux for 2-3 hours. The water formed during the condensation reaction was removed azeotropically. The solid products were obtained as a brown mass, which were purified by recrystallisation in benzene. The main characteristics and analyses of these benzothiazolines are given in Table I . The unsymmetrical monoisopropoxyborane (0.59-0.84g) was taken in 60 mL of benzene and unimolar quantity of benzothiazoline (0.87-1.27g) was added. The resulting solution was refluxed for 12-14 hours and the liberated isopropanol was fractionated azeotropically with benzene. The excess of the solvent was removed under reduced pressure. These were purified by repeated washing with n-hexane and ether. Their analytical data and physical properties are given in Table II . 
Analytical Methods and Physical Measurements
Boron was estimated volumetrically as boric acid. Infrared spectra with KBr optics were obtained using Perkin-Elmer 577 Grating Spectrophotometer. The 'H and l3 C NMR spectra were recorded in DMSOde using TMS as the standard on a Jeol FX 90 Q Spectrometer. "B NMR spectra were scanned on Bruker WH 90 Spectrometer operating at 64.21 MHz at 31°C using BF 3 .Et20 as an external standard.
RESULTS AND DISCUSSION
Compounds fÖC 3 H60B(L n )1 and |0€ 4 Η 8 0β(ίη)] were synthesized from a mixture of equimolar amount of[OC 3 H 6 OB(OPr -i)] and [DCJIeC/BfOPr-i)] with N°S donor set of benzothiazolines in dry benzene. The benzothiazolines used during these investigations are
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Main Group Metal Chemistry
These reactions proceed smoothly with the liberation of isopropanol in the form of binary azeotrope (benzeneisopropanol). All these reactions were found to be quite facile and could be completed within 12-14 hours cf refluxing. The resulting products are coloured solids, stable and monomelic in nature as shown by the molecular weight determinations using the Rast-Camphor method. They are soluble in DMF and DMSO.
IR Spectra
The existence of these ligands in a benzothiazoline form rather than the >C=N form is indicated by the absence of absorption bands due to v(SH) and v(C=N). In case of the complexes, chelation of nitrogen to the boron atom is indicated by the disappearance of bands at 3250-3150 cm"' and 1700-1680 cm' 1 due to the NH stretching and deformation viberations of benzothiazolines. A new band at ca 1610 cm"' due to v(>C=N), is observed in the spectra of boron complexes which provides the evidence that the resulting complexes are the >C=N derivatives of boron as the initially present benzothiazoline ring rearranges during complexation. The coordination of these benzothiazolines L,H, L 2 H and L 3 H through the azomethine nitrogen and thiolic sulfur further support by the appearance of new bands at ca 1555-1535 cm"' and 870-860 cm"' due to v(B<-N) and v(B-S) vibrations, respectively.
'H NMR Spectra
The proton magnetic resonance spectra" of LiH, L2H and L 3 H and their corresponding unsymmetrical borole complexes have been recorded in DMSO-d« using TMS as the internal standard (Table III) .
The deprotonation of NH group as a result of coordination is confirmed by the absence of the chemical shift values of NH protons at δ4.34, 4.52 and 4.72 ppm in LiH, L 2 H and L 3 H, respectively The proton signals due to (>CH-N) group at 57.84-7.92 ppm were observed to be deshielded and appear at 57.96 to 8.05 ppm in unsymmetrical borole complexes. This is probably due to the donation of a lone pair cf electrons by nitrogen to the boron atom during the formation of a coordinate bond. 13 
C NMR Spectra
The ,J C NMR spectra" of unsymmetrical borole complexes have also been recorded which were found to be comparable to their respective benzothiazolines and the assigned peak positions are listed in Table IV . The main change noticed is the shift of the signals towards lower field which is an identification cf coordination of the carbons attached to thiolic sulfur and azomethine nitrogen with the boron atom. 
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"B NMR Spectra
The lj B NMR spectral data of the boron complexes finally confirm the tetracoordinated state of boron attained by the possible covalent bond formation between sulfur and boron with simultaneously coordination of azomethine nitrogen to it. The efficacy of benzothiazolines and their corresponding borole complexes have been screened in vivo to study their potency on crop plants guar and moong beam (Rhizoctonia bataticola) using percent disease incidence (PDI) technique . The data are given in Tables VIII and IX .
ANTIMICROBIAL SCREENING
To assess the biological potential of the newly synthesized compounds, the parent benzothiazolines were tested against selected pathogenic fungi, viz. Macrophomina phaseolina, Fusarium oxysporum and Aspergillus niger and bacteria, Pseudomonas cepacicola, Eschierichia coli and Klebsiella aerogenous. The method for screening antimicrobial activity was reported earlier 14 ' 15 . In vivo tests were conducted in field conditions as reported else where 16 .
